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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide, in a short time at a low cost a 
composition for a hole injection transport layer, capable of optimizing 
materials and element design and achieving highly accurate film formation 
through patterning. 

SOLUTION; This composition for a hole injection transport layer is used 
for forming a hole injection transport layer 107 of an organic EL element 
by patterning by the use of an ink jet type recording head 105, and 
contains a conducting compound, which is a component of the hole 
injection transport layer 107, and a solvent. The angle of contact for the 
ink jet type recording head 105 with a material constituting an ink 
discharge nozzle face is in the range of 30° to 170° . Viscosity is in the 
range of 1 to 20 cp, and surface tension is in the range of 20 to 70 dyne. 
Such physical properties enable optimization of materials and element 
design, and the composition 106 for the hole injection transport layer can 
be provided that enables highly accurate film formation through patterning 
to be achieved easily in a short time at low cost. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The constituent for hole-injection transporting beds it is the constituent used in order to carry out patterning 
formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula recording head, and 
the range of whose contact angle to the material which constitutes the ink regurgitation nozzle side of the 
aforementioned ink-jet formula recording head including a conductive compound and a solvent is 30 to 170 degrees. 
[Claim 2] The constituent for hole-injection transporting beds whose viscosity it is the constituent used in order to 
carry out patterning formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula 
recording head, and is the range of lcp to 20cp(s) including a conductive compound and a solvent. 
[Claim 3] The constituent for hole-injection transporting beds it is the constituent used in order to carry out patterning 
formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula recording head, and 
the range of whose surface tension is 20 to 70 dynes including a conductive compound and a solvent. 
[Claim 4] The constituent for hole-injection transporting beds whose viscosity it is the constituent used in order to 
carry out patterning formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula 
recording head, and the range of the contact angle to the material which constitutes the ink regurgitation nozzle side of 
the aforementioned ink-jet formula recording head including a conductive compound and a solvent is 30 to 170 
degrees, and is the range of lcp to 20cp(s). 

[Claim 5] The constituent for hole-injection transporting beds it is the constituent used in order to carry out patterning 
formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula recording head, and 
viscosity is the range of lcp to 20cp(s) including a conductive compound and a solvent, and the range of whose surface 
tension is 20 to 70 dynes. 

[Claim 6] The constituent for hole-injection transporting beds it is the constituent used in order to carry out patterning 
formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula recording head, and 
the range of surface tension is 20 to 70 dynes including a conductive compound and a solvent, and the range of whose 
contact angle to the material which constitutes the ink regurgitation nozzle side of the aforementioned ink-jet formula 
recording head is 30 to 170 degrees. 

[Claim 7] The constituent for hole-injection transporting beds it is the constituent used in order to carry out patterning 
formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula recording head, and 
the range of the contact angle to the material which constitutes the ink regurgitation nozzle side of the aforementioned 
ink-jet formula recording head including a conductive compound and a solvent is 30 to 170 degrees, and viscosity is 
the range of lcp to 20cp(s), and the range of whose surface tension is 20 to 70 dynes. 

[Claim 8] The aforementioned conductive compound is a constituent for hole-injection transporting beds given in any 
or the 1st term among the claims 1 or claims 7 which it is in any of polymeric materials or low-molecular material. 
[Claim 9] The concentration of the aforementioned conductive compound is a constituent for hole-injection 
transporting beds given in any or the 1 st term among the claims 1 or claims 8 which are the range of 0.01 wt% or lOwt 
(s)%. 

[Claim 10] It is a constituent for hole-injection transporting beds given in any or the 1st term among the claims 1 or 
claims 9 which exist after the aforementioned conductive compound has been dissolved or distributed by the polar 
solvent as the aforementioned solvent. 

[Claim 11] The aforementioned polar solvent is water and a constituent for hole-injection transporting beds according 
to claim 10 which is the mixed solvent of a lower alcohol. 

[Claim 12] The aforementioned lower alcohol is a constituent for hole-injection transporting beds according to claim 
1 1 which is a methanol or ethanol. 

[Claim 13] The constituent for hole-injection transporting beds according to claim 10 whose aforementioned polar 
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solvent is a mixed solvent of water and a cellosolve system solvent. 

[Claim 14] The aforementioned cellosolve system solvent is a constituent for hole-injection transporting beds 
according to claim 13 which is ethoxy ethanol 

[Claim 15] It is a constituent for hole-injection transporting beds given in any or the 1st term among the claims 1 or 
claims 14 by which the wetting agent is contained in the aforementioned constituent. 

[Claim 16] The aforementioned wetting agent is a constituent for hole-injection transporting beds according to claim 
15 which is a glycerol. 

[Claim 17] How to manufacture the constituent for hole-injection transporting beds of a publication through an 
ultrasonication process and a filtration process in any or the 1st term among a claim 1 or a claim 16. 
[Claim 18] the batch which is characterized by providing the following and which was divided for every pixel field ~ a 
member « the manufacture method of the organic EL element which has the laminated structure of the hole-injection 
transporting bed formed inside and a luminous layer The process which forms a batch member equipped with opening 
corresponding to the aforementioned pixel field on a substrate Process **************** which carries out dryness 
processing of the process which fills up any or the 1st term with the constituent for hole-injection transporting beds of 
a publication among a claim 1 or a claim 17, and the constituent for hole-injection transporting beds with which it 
filled up in the aforementioned opening, and forms a hole-injection transporting bed in the aforementioned opening 
using an ink-jet formula recording head 

[Claim 19] The organic EL element manufactured by the manufacture method according to claim 18. 

[Claim 20] The organic EL element which was manufactured by the manufacture method according to claim 1 8 and 

whose thickness of the aforementioned hole-injection transporting bed is 0.1 micrometers or less. 

[Claim 21] The organic EL element which was manufactured by the manufacture method according to claim 18 and 

whose membrane resistance of the aforementioned hole-injection transporting bed is the range of the 0.5x109 ohm/m 2 

or the 5x109 ohm/m 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of organic EL 
(electroluminescence) element which is used for a display, the display light source, etc. and which is an electric light 
emitting device. Especially, it is involved in the suitable constituent for hole-injection transporting beds for ink-jet 
patterning. 
[0002] 

[Description of the Prior Art] When a charge is impressed on both sides of the solid-state thin film containing a 
fluorescence nature organic molecule by the electrode, cathode to an electron is poured in for an electron hole (hole) 
from an anode plate, and these carriers move by impression electric field in the inside of a thin film, and recombine. 
The element using the fluorescence which the energy emitted at the time of this reunion is consumed by formation of 
the singlet excitation state (molecule exciton) of a fluorescence molecule, and is emitted with the relief to the ground 
state of this singlet exciton is an organic EL element. 

[0003] By the way, in the monolayer type constituent child who consists only of a luminous layer, luminous efficiency 
is low, and since a problem is in endurance, the anode plate and the two-layer structure type element which prepared 
the hole-injection transporting bed with sufficient adhesion between luminous layers are proposed. By adopting a 
laminated structure, the luminous efficiency of EL light emitting device and endurance can be raised by control of 
pouring/transportation balance of a carrier, and the recombination part of a carrier. Moreover, according to the 
laminated structure, since functions, such as luminescence, and pouring/transportation, can be made to share with a 
separate material, it has the advantage that the optimal design of material and an element becomes possible. 
[0004] As a hole-injection transporting-bed compound of a bilayer laminating type organic EL element, a porphyrin 
compound (U.S. Pat. No. 4356429, said 4720432 numbers), an aniline, pyridines and those derivative low-molecular 
(publication-number 3-34382 No.), or the **** hole-injection transporting bed for carbon layers (publication-number 
8-31573 No.) is proposed until now. The forming-membranes method by vacuum deposition or the spatter is common 
to hole-injection transporting-bed formation using such low-molecular system material. The poly aniline (Nature, 
357,477 (1992)) etc. is known as polymeric materials, and membranes are formed with wet methods, such as a spin 
coat. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the forming-membranes method by vacuum deposition or the 
spatter is batch processing, and since it has a long time, mass-production efficiency is bad [ the method ]. Moreover, in 
the case of low-molecular material, it is easy to crystallize after membrane formation, and has the technical problem 
that the reliability of an element falls. On the other hand, although the flexibility on a molecular design is high in the 
case of polymeric materials, and optimization of material has an advantage of a plain-gauze cone since it is wet, the 
forming-membranes methods, such as a spin coat, have the big problem of wasting most material. 
[0006] Furthermore, when detailed patterning of material, such as a full color display, is needed, in a vacuum 
deposition, highly precise patterning has the fundamental problem that it is difficult and there is no resistance in 
material to the patterning process by photo lithography. Also in polymeric materials, it has the same problem. Since the 
material used as a hole-injection transporting bed or a buffer layer has conductivity, if it cannot realize perfect 
patterning, it becomes the cause which causes the short circuit between the pixels of the next door prepared on the 
same substrate. 
[0007] 

[Means for Solving the Problem] Then, this invention makes it a technical problem to offer the constituent for hole- 
injection transporting beds which can perform optimization of material or an element design and can perform 
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patterning membrane formation with a high precision by simplicity, the short time, and the low cost. Moreover, let it be 
a technical problem to offer the manufacture method of the constituent for hole-injection transporting beds. Moreover, 
let it be a technical problem to offer the manufacturing method of the organic EL element using this constituent. 
Furthermore, let it be a technical problem to offer the organic EL element excellent in the luminescence property 
manufactured by this manufacture method. 

[0008] The constituent for hole-injection transporting beds of this invention is a constituent used in order to carry out 
patterning formation of the hole-injection transporting bed of an organic EL element using an ink-jet formula recording 
head, and has the following physical-properties-properties (a contact angle, viscosity, surface tension) including the 
wetting agent for making easy the polar solvent in which the conductive compound which forms a hole-injection 
transporting bed is distributed or dissolved, and ink-jet patterning. 

[0009] (1) As for the contact angle of the material and the constituent for hole-injection transporting beds which 
constitute the nozzle side of a contact angle ink-jet formula recording head, it is desirable to set it as the range of 
30deg-170deg. It is desirable to set it as the range of 35deg-65deg especially. 

[0010] When the constituent for hole-injection transporting beds has the contact angle of this range, the flight 
deflection at the time of**** can be suppressed, and precise **** control is attained, the ** time which the wettability 
in the nozzle side of the constituent for hole-injection transporting beds increases, and breathes out the constituent for 
hole-injection transporting beds when a contact angle is less than 30 degs - the constituent for hole-injection 
transporting beds — a nozzle - it may adhere to the circumference of a hole asymmetrically in this case, a nozzle ~ 
since attraction works between the constituents for hole-injection transporting beds made into the constituent for hole- 
injection transporting beds adhering to the hole, and how to breathe out, it will be breathed out by the uneven force, 
flight deflection arises, and the constituent for hole-injection transporting beds cannot reach a target position Moreover, 
flight deflection frequency increases, if a contact angle exceeds 170deg(s) on the other hand - the constituent for hole- 
injection transporting beds, and a nozzle - an interaction with a hole serves as the minimum, and since the 
configuration of the meniscus in the nose of cam of a nozzle is not stabilized, control of the discharge quantity of the 
constituent for hole-injection transporting beds and **** timing becomes difficult 

[001 1] in addition, flight deflection — the constituent for hole-injection transporting beds - a nozzle — when it is made 
to breathe out from a hole, it says that the impact position of the constituent for hole-injection transporting beds 
produces a gap of 30 micrometers or more to a target position Moreover, flight deflection frequency means the 
oscillation frequency of the piezo-electric-crystal thin film of an ink-jet formula recording head, for example, time until 
the flight deflection at the time of continuation ******** arises in 14.4kHz. 

[0012] (2) The viscosity of the constituent for viscosity hole-injection transporting beds has the desirable range of lcp- 
20cp. It is desirable to set it as the range of 2cp-4cp especially. 

[0013] the case where the viscosity of the constituent for hole-injection transporting beds is less than 1 cp - a nozzle - 
the meniscus of the constituent for hole-injection transporting beds in a hole is not stabilized, but **** control becomes 
difficult if viscosity exceeds 20cp(s) on the other hand - a nozzle - the constituent for hole-injection transporting beds 
is smoothly breathed out from a hole - it cannot make - a nozzle - ink **** becomes difficult unless the specification 
of an ink-jet formula recording head, such as enlarging a hole, is changed case [ furthermore, ] viscosity is large - the 
formed element in the constituent for hole-injection transporting beds - depositing - being easy - a nozzle - the 
blinding frequency of a hole becomes high 

[0014] (3) As for the surface tension of the constituent for surface tension hole-injection transporting beds, it is 
desirable to set it as the range of 20 dynes - 70 dynes. It is desirable to set up within the limits of 25 dynes - 40 dynes 
especially. 

[0015] By setting it as the surface tension within the limits of this, like the contact angle mentioned above, flight 
deflection can be suppressed and flight deflection frequency can be reduced. If surface tension is set to 70 dynes or 
more, since a meniscus configuration will not be stabilized at the nozzle nose of cam, control of the discharge quantity 
of the constituent for hole-injection transporting beds and **** timing becomes difficult. On the other hand, since the 
wettability [ as opposed to / that surface tension is less than 20 dynes / the component of a nozzle side ] of the 
constituent for hole-injection transporting beds increases, like the case where it is the above-mentioned contact angle, 
flight deflection arises and flight deflection frequency becomes high. 

[0016] this flight deflection - mainly - a nozzle - although it generates by the case where the wettability of a hole is 
uneven, the blinding by adhesion of the formed element of the constituent for hole-injection transporting beds, etc., it is 
cancelable what (henceforth "FURRASSHINGU") an ink-jet formula recording head is cleaned for This 
FURRASSHINGU is the structure which makes the constituent for hole-injection transporting beds of the specified 
quantity breathe out compulsorily, if it manipulates at an ink-jet formula recording head mechanism, neither blinding 
nor flight deflection is usually prevented and **** of the constituent for hole-injection transporting beds is no longer 
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performed fixed time (henceforth the "Flushing time"). The nozzle which is not breathing out the constituent for hole- 
injection transporting beds dries, and this Flushing time means time until it starts flight deflection, and serves as an 
index which shows the property of the constituent for hole-injection transporting beds. Since it can say that it is 
suitable for the printing technique of an ink jet so that the Flushing time is long, ****** which is stabilized for a long 
time and breathes out the constituent for hole-injection transporting beds is made. 

[0017] Therefore, by having the above-mentioned physical-properties value, the constituent for hole-injection 
transporting beds can lengthen Flushing time, and can hold the interface of the atmosphere and the constituent for hole- 
injection transporting beds in the fresher state. Moreover, since concentration of the dot of the constituent for hole- 
injection transporting beds breathed out can be made uniform, generating of the nonuniformity of the constituent for 
hole-injection transporting beds etc. can be prevented. Furthermore, since it excels in flight rectilinear-propagation 
nature, control of an ink-jet formula recording head becomes easy, and a manufacturing installation can be considered 
as simple composition. 

[0018] In addition, the mixed solvent of water and a lower alcohol (for example, a methanol or ethanol) is desirable as 
a polar solvent. Moreover, it is good also as a mixed solvent of water and a cellosolve system solvent (for example, 
ethoxy ethanol). Moreover, the glycerol of a wetting agent is desirable. Furthermore, the manufacture method of the 
constituent for hole-injection transporting beds of this invention is adjusted through an ultrasonication process and a 
filtration process. 

[0019] the batch by which the manufacture method of the organic EL element of this invention was divided for every 
pixel field - a member - it is formed inside - The process which forms on a substrate the batch member which is the 
manufacture method of the organic EL element which has the laminated structure of a hole-injection transporting bed 
and a luminous layer, and is equipped with opening corresponding to the pixel field, It has the process filled up with 
the constituent for hole-injection transporting beds of this invention in the aforementioned opening using an ink-jet 
formula recording head, and the process which carries out dryness processing of the constituent for hole-injection 
transporting beds with which it filled up in opening, and forms a hole-injection transporting bed. By this method, since 
conditions, such as thickness of a hole-injection transporting bed and the number of dots, can be adjusted arbitrarily, 
the size and the pattern of organic EL light emitting device can also be set up arbitrarily. 

[0020] The organic EL element of this invention is manufactured by the above-mentioned method, and the thickness of 
a hole-injection transporting bed sets it to 0.1 micrometers or less. Moreover, the membrane resistance of a hole- 
injection transporting bed is taken as the range of the 0.5x109 ohm/m 2 or the 5x109 ohm/m 2. The luminescence 
property of an organic EL element can be raised by setting the thickness of a hole-injection transporting bed, and a 
membrane resistance as the above-mentioned range. 
[0021] 

[Embodiments of the Invention] The manufacture method of the constituent for hole-injection transporting beds and an 
organic EL element and the organic EL element concerning the form of this operation are explained below form 1 . of 
implementation of invention. 

[0022] The constituent for hole-injection transporting beds is used for the pattern membrane formation by the ink-jet 
method including the conductive compound which mainly forms a hole-injection transporting bed, a distributed 
solvent, and a wetting agent. The conductive compound which forms this hole-injection transporting bed has a 
desirable compound with ionization potential lower than an anode plate. For example, when ITO is used as a positive 
electrode, porphyrin compounds, such as a copper phthalocyanine, are mentioned as a low-molecular system material. 
[0023] In addition, other additives and coat stabilizing material may be added, for example, a viscosity modifier, an 
antioxidant, pH modifier, antiseptics, a resin emulsion, a leveling agent, etc. can be used. 

[0024] (Example) As a conductive compound (hole-injection transporting-bed component), the physical-properties- 
property of the constituent for hole-injection transporting beds at the time of using a copper phthalocyanine was 
examined. The sample adjusted the constituent 1 or constituent 10 shown in Table 1 or 10. 
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[0027] Constituent 2 [0028] 
[Table 2] 
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0029] Constituent 3 [0030] 
fTable 31 
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0031] Constituent 4 [0032] 
Table 4] 
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0033] Constituent 5 [0034] 
[Table 51 
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;0035] Constituent 6 [0036] 




[Table 61 










##fi (wt%) 


EftSAIft&Ji 


^7^P^T=> (1 0wt%) 


2 5 










7k 


7 5 






0 


[0037] Constituent 7 [0038] 
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[0039] Constituent 8 [0040] 
[Table 8] 
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;0041] Constituent 9 [0042] 




[Table 91 
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[0043] Constituent 10 [0044] 
fTable 10] 
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[0045] (**** evaluation) The contact angle, viscosity, and surface tension to the nozzle side component which 
constitutes the ink-jet formula recording head of the constituent 1 shown in Table 1 - 8 - a constituent 8 were 
measured, and those ****** were evaluated. Regurgitation evaluation was performed using ink-jet print equipment 
(Epson MJ-500C). 

;0046] In addition, viscosity is 20 degrees C in measured value. These results are shown in Table 1 1 . 



[0047] 
Table 11 
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[0048] 170 degrees especially of this result to contact angles are understood that 35 to 65 degrees are desirable from 30 
degrees. Moreover, especially viscosity has 2cp to desirable 4cp(s) 20 cps from lcp, and 70 dynes especially of surface 
tension are understood that the range of 25 to 40 dynes is desirable from 20 dynes. 

[0049] Moreover, it turns out that the constituent 1 with which the glycerol is mixed as a wetting agent, or the 
constituent 3 is excellent in regurgitation nature as compared with the constituent 6 or constituent 8 with which the 
wetting agent is not mixed. Therefore, it is desirable that the wetting agent is contained in an ink constituent. By 
mixing a wetting agent, an ink constituent can prevent drying and solidifying with a nozzle mouth effectively. As this 
wetting agent, although polyhydric alcohol, such as a glycerol and a diethylene glycol, is mentioned for example, 
especially a glycerol is desirable. 

[0050] (Process of the constituent for hole-injection transporting beds) The constituent 1 shown in Table 1 or 3, and 9 
and Table 10, respectively or the constituent 3 and the constituent 9, and the constituent 10 were manufactured, and the 
particle size distribution of the hole-injection transporting-bed formation compound before and behind ultrasonication 
(copper phthalocyanine) were measured. Furthermore, the membrane formation nature of the hole-injection 
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transporting bed formed of ink-jet method patterning was evaluated after ultrasonication using the above-mentioned 
constituent for hole-injection transporting beds which passed through the filtration process. 

[0051] These results are shown in Table 12. The rate of particle size distribution 1 micrometer or less showed the effect 
of ultrasonication. 

0052] In addition, the particle size in styrene acrylic resin dispersion liquid is 1 micrometers or more. 
;0053] 
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[0054] This result shows that dispersibility can be raised by ultrasonicating the aforementioned dispersion liquid for 4 
hours. Moreover, a more uniform hole-injection transporting-bed film can be obtained by filtering ultrasonication 
dispersion liquid further. Moreover, when that it is a mixed solvent with water or water, a methanol, or ethoxy ethanol 
uses these solvents preferably (a constituent 1 or constituent 3) as a distributed polar solvent of a conductive 
compound, it turns out that membrane formation nature is also good. 

[0055] (Manufacturing process of an organic EL element) The procedure shown below performed patterning, 
membrane formation of the hole-injection transporting bed by the ink-jet method using the constituent 1 or constituent 
3 shown in Table 1 or 3, and the organic EL element was manufactured. 
[0056] Anode plate formation process (view 1 (A)) 

This process is a process which forms an anode plate 101 on a glass substrate 102. As a glass substrate 102, chemicals, 
such as an acid and alkali, are hard to be invaded and what can be mass-produced is desirable. An ITO transparent 
electrode is formed by the thickness of 0.1 micrometers on a substrate 102, and patterning is carried out in 100- 
micrometer pitch. 

[0057] a batch — a member — a formation process (this drawing (B)) 

this process - a glass-substrate 102 top - a batch - it is the process which forms a member 103 Specifically, between 
anode plates (ITO electrode) 101 was filled, and the nonphotosensitivity polyimide (batch member) which served as 
the ink lappet prevention wall (bank) was formed by photo lithography. The nonphotosensitivity polyimide carried out 
to 2.0 micrometers in width of face of 20 micrometers, and thickness. 

[0058] The constituent regurgitation process for hole-injection transporting beds (this drawing (C)) 
Furthermore, the constituent 1 for hole-injection transporting beds or 3 (106 in drawing) was breathed out from the 
head 105 of ink-jet print equipment (Epson MJ-800C) 104, and patterning membrane formation of the hole-injection 
transporting bed 107 was carried out. The hole-injection transporting bed was formed by 200-degree-C processing 
[ dryness ] for 10 minutes after pattern membrane formation. At the time of the constituent regurgitation for hole- 
injection transporting beds, the application over a bank was not seen but the highly precise hole-injection transporting- 
bed pattern was obtained. 

[0059] Luminous layer constituent restoration process (this drawing (D)) 

Subsequently, the PPV precursor (poly (Para-phenylenevinylene)) constituent was manufactured as a green luminous 
layer. The luminous layer constituent 108 was breathed out with the ink-jet method, and patterning membrane 
formation of the luminous layer 1 09 was carried out. You may use PPV which doped the coumarin which shows PPV 
which doped the Rhodamine B which shows red luminescence as a luminous layer 109, and blue luminescence. 
Manufacture of a high definition full color organic EL display is attained by carrying out patterning of red, green, and 
the luminous layer that shows blue three-primary-colors luminescence further on a hole-injection transporting bed. 
[0060] Cathode formation process (this drawing (E)) 

Finally, the vacuum evaporationo of the cathode 110 was carried out, and the organic EL element was formed so that a 
luminous layer 109 might be covered. 

[0061] (Membrane formation evaluation of a hole-injection transporting bed) In the manufacturing process of the 
above-mentioned organic EL element, the thickness of the hole-injection transporting bed when changing the number 
of times of the regurgitation of the constituent for hole-injection transporting beds and sheet resistance were measured, 
and membrane formation nature was evaluated. These results are shown in Table 13. 
[0062] 
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[Table 131 




Wt/lt 












lift 


iura] 


[Q/m 2 ] 




[cd/m 3 ] 




1 


0.0 5 


5. 0 x l 0 9 


O 


2 0 0 0 


1 


3 


0 . 14 


1 . 7 x l 0 8 


o 


19 0 0 




5 


0.2 6 


0. 9 x 1 0 8 


X 


16 0 0 




1 


0.0 3 


0 . 7 X 1 0 9 


@ 


2 0 0 0 


2 


3 


0. 1 


0. 2 x 1 0 9 


X 


15 0 0 




5 


0 . 14 


0 . 1 x l o 


X 


15 0 0 




1 


0. 02 


0.5x10' j 


© 


2000 


3 


3 


0. 06 


0. 2x10 s 


O 


1800 




5 


0. 1 


0. 1 x 1 0 9 


X 


140 0 



[0063] This result shows that a luminescence property is good, when in the case of low-molecular system material the 
thickness of a hole-injection transporting bed is 0.05 micrometers or less and a membrane-resistance value is the 5x109 
ohm/m 2 from the 0.5x109 ohm/m 2. 

[0064] (Operation) According to ink-jet method patterning of the gestalt of this operation, detailed patterning is 
realizable by the short time and the low cost simple. Therefore, there are no worries about the short circuit by the hole- 
injection transporting bed itself which was not able to be solved by the poor forming-membranes method. Moreover, 
since control of thickness can be easily performed by the degree of discharge quantity or the number of times of the 
regurgitation, optimization of a thin film design is attained by it. 

[0065] The gestalt of gestalt 2. book implementation of implementation of invention is what made the conductive 
compound which forms a hole-injection transporting bed the material (polymeric materials) which can form 
membranes from a solution, and conductive polymers, such as the poly aniline and polysilane, are used for it. PEDT 
since a property can be adjusted with that water can be especially used as a main solvent, and a mixing ratio 
(polyethylene dioxythiophene) 
[0066] 
[Formula 1] 




[0067] PSS (polystyrene sulfonic acid) 

[0068] 

[Formula 2] 




S0 3 H 

[0069] ****** material is desirable. 

[0070] (Example) Five kinds (a constituent 1 1 or constituent 15) which show the constituent for hole-injection 
transporting beds at the time of using a PEDT/PSS mixed-water solution in Table 14 or 18 as polymeric materials 
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(hole-injection transporting-bed component) were adjusted, and the physical-properties-property (a contact angle, 
surface tension, and viscosity) was measured. 
[0071] Constituent 11 [0072] 







sum (wtw 
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2 0 






8 0 






0 


0073] Constituent 12 [0074] 
Table 151 
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0075] Constituent 13 [0076] 
Table 161 
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[0077] Constituent 14 [0078] 




[Table 17] 
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[0079] Constituent 15 [0080] 
fTable 181 
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P ED T/PSS 
(1. 0wt%) 
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x l-*i/.x 


1 0 
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[0081] Regurgitation evaluation was performed using ink-jet print equipment (Epson MJ-800C). Moreover, evaluation 
of membrane formation nature evaluated the film state after the application by the regurgitation, and 200 degrees C and 
the heat-treatment for 10 - 60 minutes. Viscosity is 20 degrees C in measured value. 
[0082] 
[Table 19] 
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[0083] From the above result, 0.01 wt(s)% - 10.0wt% of the concentration of a conductive polymer is desirable to the 
whole constituent, and is especially desirable. [ 0.1 wt% - 5.0wt% of] It is because the number of times of the 
regurgitation increases, mass-production efficiency becomes bad, and viscosity becomes high on the other hand even if 
the concentration of a conductive polymer is too high, in order to obtain required thickness, if the concentration of a 
conductive polymer is too low. 

[0084] Moreover, it is desirable that the wetting agent is contained in the constituent for hole-injection transporting 
beds. It can prevent effectively that an ink constituent dries and solidifies with an ink-jet nozzle mouth by this. As this 
wetting agent, although polyhydric alcohol, such as a glycerol and a diethylene glycol, is mentioned for example, a 
glycerol is desirable. As an addition of a wetting agent, about 5wt%-20wt% is desirable to the amount of the whole 
constituent. 

[0085] As a polar solvent used for the constituent for hole-injection transporting beds, the mixed solvent of water and a 
lower alcohol or the mixed solvent of water and a cellosolve system solvent is desirable. Adjustment of the contact 
angle to the material which constitutes the nozzle side of the head for ink jets of the constituent for hole-injection 
transporting beds, viscosity, and surface tension is attained without spoiling the solubility of a conductive compound, 
or dispersibility by using these solvents. As a lower alcohol, a methanol and ethanol are more desirable. As a 
cellosolve system solvent, ethoxy ethanol is more desirable also from the point of membrane formation nature. 
[0086] In addition, other additives and coat stabilizing material may be added, for example, a viscosity modifier, an 
antioxidant, pH modifier, antiseptics, a resin emulsion, a leveling agent, etc. can be used. 

[0087] (The manufacture method of the constituent for hole-injection transporting beds) Comparison of the membrane 
formation nature by the existence of ultrasonication and a filtration process and a luminescence property is shown in 
Table 7 using the constituent for hole-injection transporting beds (constituent 15) shown in Table 18. PPV (poly (Para- 
phenylenevinylene)) was used as a green luminous layer. 
;0088] 



T.jg 


mn 


[cd/m J ] 


[V th ] 


[hr] 


ant mm 




@ 


2 0 0 0 


3. 0 


5 0 0 0 


m 


A 


100 0 


5. 0 


500 



[0089] It turns out that dispersibility can be raised more by ultrasonicating from this result, and the good uniform hole- 
injection transporting bed of flat nature can be obtained by using further the constituent which filtered ultrasonication 
dispersion liquid. 0.05 micrometers - 0.1 micrometers of thickness are desirable. The membrane formation nature of a 
hole-injection transporting bed is because the luminescence property of an element is affected. 
[0090] In addition, the manufacturing process of the organic EL element of the gestalt of this operation is the same as 
that of the gestalt 1 of operation. 
[0091] 

[Effect of the Invention] According to this invention, high precision patterning of the hole-injection transporting bed by 
the ink-jet method can be made possible by using the constituent for hole-injection transporting beds as a liquid by 
making optimal design of material possible and ink-izing a liquid constituent further. Moreover, it becomes possible to 
carry out hole-injection transporting-bed material, and to manufacture high-reliability and the organic EL element of a 
high property a conductive compound and by using polymeric materials especially. 

[0092] According to ink-jet method patterning concerning this invention, hole-injection transporting-bed formation 
[ low cost simple and ] can be offered. 

[0093] According to the manufacturing method of the organic EL element of this invention, since it can adjust, the size 
and the pattern of a light emitting device can also set up conditions, such as thickness and the number of dots, 
arbitrarily. Furthermore, development of the highly minute full color display which was excellent in the luminescence 
property is attained by combining the red by ink-jet method patterning, and green and blue three-primary-colors 



luminous layer formation. 
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